In the present research, we investigated the roles of both personal values and situational characteristics in predicting environmentally irresponsible behavior using the tragedy of commons dilemma. Graduate or undergraduate students (n = 138) visited the laboratory as a group of four and completed measures of personal values and played a commons dilemma game online. Participants were led to believe that they were playing with the other three participants, but they were in fact playing with three bot players that were manipulated to use the shared resources either cooperatively or competitively. It was found that people who put more emphasis on extrinsic values (financial success, appealing appearance, and social recognition) relative to intrinsic values (personal growth, affiliation, and community contribution) consumed more shared resources than their counterparts. However, this link was significant only in the competitive condition, suggesting an interaction between personal and situational factors. Supplementary analyses indicate that financial success and community contribution are particularly important in predicting environmentally irresponsible behavior.
Introduction
The natural environment today is faced with serious threats, such as climate change, melting glaciers, the destruction of the rainforests, and the chemical waste in the oceans, to name a few. With an increased emphasis on environmental protection, the role of psychology has become crucial, as human consumption of natural resources is the primary cause of environmental problems [1, 2] . In the present research, we investigated the roles of both personal and situational factors in predicting environmentally irresponsible behavior in the context of the tragedy of commons dilemma [3] .
Extrinsic Value Orientation and Environmentally Irresponsible Behavior
Kasser and Ryan [28, 29] , based on the self-determination theory [30] , differentiated extrinsic values from intrinsic ones. Intrinsic values are theorized to be in line with self-actualizing and growth tendencies that are natural to humans, and include personal growth, affiliation, and community contribution. Life with emphasis on those values will likely lead to optimal functioning and well-being on its own (for more detailed discussion, see [31] ). In contrast, endorsing or even achieving extrinsic values, such as financial success, appealing appearance, and social recognition, will not be satisfying in itself because they require approval or attention from others. Thus, extrinsic values are essentially based on intense self-interest, competition with others, and the desire for success [32] [33] [34] .
Previous research has indeed found that extrinsic value orientation (EVO)-relative importance of extrinsic values to intrinsic values-was negatively related to the willingness to pay to protect the environment and self-rated environmentally responsible behavior [32, 34] . In a 2-year longitudinal study [35] , EVO, environmental worldviews, and environmental identification were included in a structural equation model to predict self-rated environmentally responsible behavior. Two years later, EVO prospectively predicted environmentally responsible behavior, but environmental worldviews and environmental identification did not, indicating the crucial role of EVO in predicting environmentally responsible behavior.
Moreover, in another study [20] , EVO predicted actual, not self-rated, resource use behavior in the commons dilemma. In Study 1, participants imagined that they played the commons dilemma game with three other participants. The amount of the first round's harvest was positively related to EVO. When EVO and SVO were controlled for each other, only EVO remained as a significant predictor. Participants in Study 2 were told to play the commons dilemma game with three other random participants, but were in fact assigned to either a high (four participants high in EVO), low (four low in EVO), or mixed (two high and two low in EVO) EVO group. The dilemma game continued until the shared resources became completely depleted or up to 25 rounds. At the individual level, EVO was once again positively related to the first-round harvest. At the group level, however, the total amount of harvest was lowest in the group with four participants high in EVO because their shared resources were depleted quicker than those of the other two groups. Thus, in the long-term, resource use behavior of individuals high in EVO is destructive not only to the environment but also to themselves. Taken together, the results from the previous studies suggest that individual differences in EVO can be quite a powerful predictor of environmentally irresponsible behavior.
The Present Research
The present research aimed to examine the interaction effect between personal values (EVO) and situational characteristic (competitive vs. cooperative) on resource use behavior in the commons dilemma. Participants came to a lab as a group of four, completed a measure of personal values, and played a real-time online program FISH 5.0 [36] that simulated the commons dilemma. Although participants were led to believe that they were playing with the other three participants, they were in fact playing with three bot players that were manipulated to behave either in a competitive or cooperative fashion. We hypothesized that EVO would be positively related to greedy (i.e., environmentally irresponsible) resource use in the competitive condition, but unrelated in the cooperative condition. In addition, given that previous studies using EVO did not report results regarding individual values that constitute EVO, except for Unanue et al. [35] , we performed supplementary analyses using the individual values.
Method and Materials

Participants and Procedure
The Institutional Review Board at Korea University reviewed this study protocol, and approval was obtained. Following the recommendations of Simmons, Nelson, and Simonsohn [37] , we report Sustainability 2018, 10, 2199 4 of 13 how we determined our sample size, all data exclusions, all manipulations, and all measures in the study. A power analysis using G*Power [38] indicated that we needed 88 participants to detect the effect size reported in Sussman et al. [21] (d = 0.6, 80% power, α = 0.05, two-tailed). We predetermined the recruitment of at least 88 participants, but aimed for as many as possible within three weeks. Online advertisements were posted on a community website at a private university in South Korea. A total of 138 graduate or undergraduate students were recruited (57 males, 81 females), and their mean age was 23.01 (SD = 2.24). However, data from two participants in FISH 5.0 were not saved due to unknown technical error, so those data were dropped in the analyses. All the participants were Korean, and materials were written in Korean.
Four participants were invited for each experimental session. As soon as they arrived in the lab, they were seated in a partitioned cubicle so that they could not see the faces of others. They were told that the purpose of the study was to investigate the effect of personality on decision making, and they would complete a battery of questionnaires and play a decision-making game (a commons dilemma game using FISH 5.0) with the other three participants, but they were in fact playing with virtual bot players programmed by the experimenter. In each session, two of the four participants were assigned to a cooperative condition and the other two a competitive condition (see below for detailed information). When a session did not have four participants, up to three confederates joined to eliminate any suspicions that they might play with computerized players.
All procedures were performed on computers in a cubicle. In the first part of the session, participants completed a packet of questionnaires including a measure of intrinsic and extrinsic values, along with other personality questionnaires to disguise the purpose of the study. Next, they watched a 5-min FISH 5.0 game tutorial video clip created by us to learn how to play the game and were informed the goal of the game was to get as much profit as possible while keeping resources from getting depleted. After watching the clip, the experimenter made sure that all participants fully understood the rules of the game and answered any questions that they had. Participants had to complete 10 seasons to finish the game, but they were not told in advance when the game would end. After all participants finished the game, they were debriefed, thanked, and compensated for their participation (7000 KRW, approximately 7 USD).
Care was taken to make participants believe that they were playing with the other three participants. First, we learned that the discrepancy between bot players' fishing action and mouse-clicking sound raised suspicion during pilot trials, so we replaced the computer mice with silent ones. Second, the experimenter repeatedly warned that they should start on her call. Finally, when participants finished their game, a screen popped up to tell them that it would take some time for the data to be safely saved, which was in fact an excuse for time lag between participants.
Materials
Extrinsic Value Orientation
A Korean version of the 47-item Aspiration Index [39] was used to assess values. Although this index measures 11 different values, only 3 intrinsic (personal growth, affiliation, and community contribution) and 3 extrinsic (financial success, appealing appearance, and social recognition) values were included in our analyses, as in previous studies [20, 32, 34, 35] . Participants rated the importance of each value on a scale from 1 (totally unimportant) to 7 (extremely important). Example items are "To overcome challenges that life presents me" (personal growth), "To feel that there are people who really love me" (affiliation), "To help the world become a better place" (community contribution), "To have many expensive possessions" (financial success), "To successfully hide the signs of aging" (appealing appearance), and "To be admired by many people" (social recognition).
Researchers on values argue for use of the relative, not absolute, importance of values. Different values can affect attitudes or behaviors simultaneously, so what is critical is the strength of one value compared to others [25, 28, 29, 40] . In the present study, EVO-relative importance of extrinsic to intrinsic values-was computed by subtracting mean scores of three intrinsic values from the mean scores of extrinsic values following Sheldon and McGregor [20] . The resulting positive scores indicate more emphasis on extrinsic than intrinsic values, whereas negative scores indicate more emphasis on intrinsic than extrinsic values.
As mentioned earlier, we conducted supplementary analyses to examine the role of each of the six values on greediness in addition to EVO. For these analyses, we used mean-corrected scores to represent the relative importance [39] . Specifically, the grand mean of all 47 items was subtracted from the mean score of each value.
2.2.2. FISH 5.0 and Greediness FISH 5.0 is an online program developed to conduct studies of commons dilemmas by Gifford and Aranda [36] . In this program, four fishers share an ocean that can accommodate up to 80 fish and make their living by catching fish. During each fishing session, they can go out to the sea and catch as many fish as they want. One particular strength of this program is that participants can see how many fish the four players have caught and how many are left in the ocean in real time. With the assistance of the developers, we translated the program into Korean (for detailed description of the program, see [36] ).
After a fishing session, and before the next one, the number of fish left in the ocean is doubled, but only up to 80 fish. Thus, the maximum number of fish they can catch per season to maintain a sustainable ocean is 40 (10 fish per fisher). Each fish is worth 200,000 KRW (approximately 200 USD), such that fishers can earn the national average income of Korea if they catch 10 fish per season. Fishers need to decide how many fish they will catch for each season, considering their own interests and the sustainability of the shared ocean.
Greediness was the main dependent variable in the present study, which conceptually refers to the extent to which a fisher pursues his or her own profit rather than the sustainability of the ocean. A greediness score of 0 indicates that a fisher does not catch any fish. A score of 0.5 indicates that a fisher catches fish at an exactly sustainable rate (10 fish when there are 80). A score of 1 indicates that a fisher catches every possible fish given all four fishers take the same number of fish (20 fish). A score higher than 1 indicates that a fisher catches fish more than his or her fair share (more than 20 fish). Both greediness of season 1 and mean greediness of 10 seasons were used for analyses [12, 20, 21] .
Participants were told that they would play with the other three participants, but in fact each one played with three bot players. How many fish those bot players catch (i.e., greediness) was programmed to maintain the ocean either to be sustainable or unsustainable, following Sussman and colleagues [21] .
In addition, FISH 5.0 has several different functions that control bot players' fishing behavior (e.g., how quickly they catch fish). All these functions were carefully manipulated through many test trials to produce human-like bot actions, which was aimed to make participants believe that they are playing with other participants, not artificial players.
Results
Preliminary Analyses
Descriptive statistics and correlations between the study variables are presented in Table 1 . We conducted a series of multiple regressions to test three-way (EVO × condition × participant gender) interactions, with greediness as a dependent variable. None of the interaction terms including gender were significant, so all the analyses reported below were collapsed across gender. The number of fish available in the ocean at the start of each session is depicted in Figure 1 , where high and low EVO values are indexed at 1 SD above and below the mean. The two lines at the top, observed in the cooperative condition, show that the sustainability of the ocean was maintained consistently at a high level, and 68 fish remained after the final 10th season. In contrast, the two lines at the bottom, observed in the competitive condition, indicates that the average number of fish was depleted very quickly as the season progressed, resulting in only 19 fish left in the end. More importantly, the discrepancy between high and low EVO stood out only in the competitive condition, raising the possibility that individual differences in EVO could interact with situational differences, which we tested below.
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Primary Analyses
The main question of the present study is whether the relation between EVO and greediness differs depending on the characteristics of situations (cooperative vs. competitive). To answer the question,
we conducted moderation analyses using the SPSS macro PROCESS (Model 1; [41] ). Specifically, we put EVO as the independent variable and condition (cooperative = 0; competitive = 1) as the moderator to predict greediness.
As shown in Table 2 , when the dependent variable was greediness of season 1, the interaction between EVO and condition was significant. Simple slope tests were performed at 1 SD above and below the mean to further understand the nature of this interaction ( Figure 2 ). As expected, EVO was positively related to greediness in the competitive condition, but unrelated in the cooperative condition. With mean greediness as the dependent variable (Table 3) , the interaction was not significant (p = 0.06). Still, we further performed simple slope analyses at 1 SD above and below the mean to see whether simple slopes were significant in the expected direction (Figure 3 ). Once again, the positive link between EVO and greediness was significant only in the competitive condition. These results indicate that people high in EVO consumed more resources than those low in EVO only when they were in the competitive condition, supporting our main hypothesis. Note: EVO = extrinsic value orientation. Unstandardized coefficients are reported; CI = confidence interval.
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Supplementary Analyses
Next, we conducted supplementary analyses to examine the effects of each value on fishing behavior. We put six values (three intrinsic and three extrinsic), one at a time, as the independent variable, and the condition as the moderator. We conducted simple slope analyses regardless of whether the interaction was significant, as our main interests resided in the competitive condition. The results of the interaction and simple slope analyses with greediness of season 1 as the dependent variable are presented in Table 2 . In the competitive condition, financial success was positively, and personal growth and community contribution were negatively, related to greediness. No significant results were observed in the cooperative condition. Table 3 presents the results of the 
Next, we conducted supplementary analyses to examine the effects of each value on fishing behavior. We put six values (three intrinsic and three extrinsic), one at a time, as the independent variable, and the condition as the moderator. We conducted simple slope analyses regardless of whether the interaction was significant, as our main interests resided in the competitive condition.
The results of the interaction and simple slope analyses with greediness of season 1 as the dependent variable are presented in Table 2 . In the competitive condition, financial success was positively, and personal growth and community contribution were negatively, related to greediness. No significant results were observed in the cooperative condition. Table 3 presents the results of the interaction and simple slope analyses when mean greediness was the dependent variable. Financial success and social recognition were positively, and community contribution was negatively, related to greediness in the competitive condition. No values were significantly related to greediness in the cooperative condition.
Taken together, these results indicate that people who put great importance in extrinsic values, particularly financial success and social recognition, tended to consume more shared resources when they realized that others were not cooperative in conserving the resources. In contrast, people who emphasized intrinsic values, such as personal growth and community contribution, restrained their consumption, even when others were greedily consuming the shared resources.
Discussion
With serious environmental problems around the world, it is becoming more and more important to preserve natural resources and encourage environmentally responsible behavior. In the present study, we investigated both personal and situational factors that are associated with environmentally irresponsible behavior and thereby decreased sustainability of public resources. Specifically, using the tragedy of commons dilemma [3] that mirrors real-life environmental problems, we developed two different situations: the one where others behave cooperatively such that the shared resources are sustainably maintained, and the other where others behave competitively such that the shared resources are quickly depleted. As for the individual difference variables, EVO was assessed, given many previous studies documenting its detrimental effects on the environment [20, 32, 34, 35] .
Key Findings and Contributions
The positive link between EVO and greedy resource use was observed when others behaved competitively, but not when others were cooperative in preserving the shared resources, regardless of whether greediness was assessed as the greediness of season 1 or mean greediness across 10 seasons. This finding is consistent with previous studies [7, 14, 21] and was also observed when individual values were examined. For individual values, financial success was positively, and community contribution was negatively, related to both types of greediness. In addition, personal growth was negatively related to the greediness of season 1, and social recognition was positively related to the mean for greediness. Taken together, these results indicate that individuals who care about extrinsic values more than intrinsic values tend to consume more shared resources, particularly when the resource is quickly depleted.
Individuals who pursue extrinsic values that do not inherently fulfill basic psychological needs suffer from insecurity and instability, so they need external approval or attention to maintain their self-worth [30, 31] . When the shared resources are depleted, extrinsically oriented individuals presumably felt a threat to their self-worth and therefore greatly consumed the shared resources to protect it, even if it led to complete exhaustion of the resources. In contrast, those who pursue intrinsic values were not affected by the situation. As shown in Figures 2 and 3 , their resource use remained relatively low, even when others were greedily consuming the shared resources, because their self-worth resides inside of themselves.
We investigated EVO among many individual difference variables. Previous studies have found that EVO has better predictive validity than SVO, environmental worldviews, or environmental identification [20, 35] . Although we did not include those related variables in our study, our results also attested to the important role of EVO in environmental protection. Thus, researchers who want to intervene to protect the environment may want to focus on EVO (for a detailed discussion, see [42] ). Importantly, under contemporary capitalism, the mainstream media constantly send out messages that wealth is the indicator of a successful life and associate happiness with luxury goods and appealing appearance, which unfortunately leads to both psychological and environmental malfunctioning [28, 29, 33] . Researchers or social activists need to develop a way, despite the pervasiveness of capitalism, to switch people's focus from extrinsic to intrinsic values.
Although previous studies have demonstrated that EVO is a strong predictor of environmentally irresponsible behavior, they did not report how each of individual values that constitute EVO is related to it [20, 32, 34] . Thus, it was not clear whether the effects of EVO come from intrinsic values, extrinsic values, or a combination of the two. In an exceptional study that conducted analyses using individual values [35] , environmentally responsible behavior was positively related to community contribution, but negatively related to financial success. Unexpectedly, it was positively related to social recognition. Combined with our results, it can be tentatively concluded that financial success and community contribution are the two best predictors of environmentally responsible behavior. We encourage other researchers to report these results so that we can better understand the role of values in environmental problems.
One merit of the present study is the use of greediness, instead of absolute amount, of resource use in the commons dilemma [21] . When the shared resources become depleted, it is only natural that people reduce the absolute amount of consumption because the resources themselves decline. Thus, if researchers compare the absolute numbers of fish caught in competitive and cooperative conditions, particularly in the later rounds, they must wrongly conclude that resource use is less problematic in the competitive than in the cooperative condition. For example, imagine there are 80 fish in the ocean and the number of fish remaining in the ocean is doubled in the next season, just like in FISH 5.0. In this case, catching 30 fish can be considered environmentally responsible because the ocean can contain 80 fish, the maximum number, next season. However, catching 20 fish when there are 30 fish left in the ocean can be irresponsible because it will make the shared resources unsustainable. Greediness in the present study was calculated relative to the number of fish available in the ocean per season [36] . We believe that greediness assessed this way better represents environmentally irresponsible behavior than the absolute amount.
Finally, participants in the present study were Korean. Although there is some evidence that young Koreans are becoming individualistic [43, 44] , Koreans have long been considered collectivists who put collective interests ahead of personal ones [45] . Still, we found that personal values played an important role in predicting environmentally responsible behavior. This finding suggests that the links between personal values and environmental behaviors are more universal than culture-specific (for discussion on universality of values see [39] ).
Limitations and Suggestions for Future Research
Although the present research provided important insights, several limitations need to be mentioned. First, we did not empirically examine the underlying psychological mechanism of the link between EVO and environmentally irresponsible behavior, and some readers may offer alternative explanations. Specifically, the positive association between financial success and environmentally irresponsible behavior (i.e., greediness) observed in the present study may have been simply due to the characteristic of the commons dilemma that catching more fish meant earning more money. Thus, in a different task where, for example, participants are asked to save as much money as possible for a week, financial success may be negatively related to environmentally irresponsible behavior; in other words, those who care about financial success may display energy-efficient behaviors. However, this explanation cannot explain why financial success was unrelated to greediness in the cooperative condition where more fish were available. Based on the self-determination theory [30] , we speculate that those high in EVO felt a threat to their self-worth when the resources were quickly depleted, and they were motivated to take as much as possible. Future research should directly examine the underlying mechanism by analyzing, for example, verbal or physiological responses during the dilemma game.
Also, readers may wonder whether our results can be accounted for by conformity to others [16] . However, this alternative idea can explain only half of the findings. Specifically, conformity can explain why participants in general were greedier in the competitive than in the cooperative condition, as the bot players (i.e., others in the mind of participants) were greedier in the competitive condition. However, conformity cannot explain why those high in EVO were greedier than those low in EVO or the bot players. As mentioned earlier, this finding can be explained by them being motivated to pursue their own self-interests, even at the cost of losing the shared resources.
External validity and generalizability of the present findings should be addressed as well. Although the commons dilemma conceptually represents the real-world environmental problems and is a vastly used paradigm [4, 6, 7, [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] , there is no guarantee that greedy behaviors observed in the dilemma are actually manifested outside a psychology lab. Also, only young adults were recruited in the present study. As previous research has found that older people tend to show less interests in extrinsic values than younger ones [46, 47] , future researchers are encouraged to utilize more realistic behavioral measures with a wider range of age groups.
Finally, we are cautious about making a conclusion that EVO is a causal factor of environmental problems or environmental irresponsible behaviors solely based on the present research. To ensure the direction of causality, further studies involving manipulation of extrinsic vs. intrinsic values (e.g., value affirmation) may be needed. These attempts will be also helpful in understanding how and where to intervene to increase environmental sustainability.
